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We describe the tadpole of Ptychadena aequiplicata (Werner, 1898)
based on specimens from Tai National Park, [vory Coast. Compared to other
tadpoles of the genus it is unique by its bicoloured body, posterior part
Tighter than anterior one. P is to closed
forest habitats. It has a reproductive behavlour unique to the genus.
Clutches of females were on the forest
floor, between leaves and small plants. Spawning sites were always situated
at the edges of dried up ponds. Pre-hatching time was variable. Tadpoles

still hatched two weeks after In some

continued in the large eggs up to Gosner stage 28. Developmental time from

hatching to metamorphosis was less n.an two weeks. We regard this
loingly high .

mode
risks of the forest ponds in Tax Nanonal Park

INTRODUCTION

Hib,.otheque Centrale Museun

Pischadena aequapheara (Werner, 1898)1s widespread in West and Central Africa (tab. 1)
Ints whole range 1t inhabits exclusively forest habitats (GUIBE & LaMoTr, 1958, LAMOTTE.
1966, Anir1, 1974, 1975, LARGFN & Dowst Tr-Lesaire, 1991), manly prunary ram forest
(RivA, 1994 Bonnie, 1994) While tadpole descriptions (Guine & LAMOTTE, 1958; LAMOTTE &
ZUBLR-YOGI LI, 1953, LAMOTTE et al., 1958, 1959; Lamo1m & Prarer, 1961 Roper, 2000a¢)
and biological data {Barpatn T & TretavrT RobriGuis, 1978; RonrL. 20000} of many other
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2 ALYTES 20 (1-2)

Table 1. — Known distribution of Ptychadena aequiplicata.

Country Source
Guinea BOHME, 1994
Libena ‘GUIBE & LAMOTTE, 1957, 1958; SCHIOTZ, 1968; EUZET et al., 1969
Ivory Coast EUZET et al., 1969, LAMOTTE, 1967; RODEL, 20005; this paper
Ghana ScHierz, 1964a
Nigeria ScHietz, 1963
Cameroon PERRET, 1966, AMIET, 1974, 1975; LAWSON, 1993, FRETEY & BLANC, 2000
Central African Republic | FRETEY & BLANC, 2000
Republic of Congo FRETEY & BLANC, 2000
Congo LARGEN & DOWSETT-LEMAIRE, 1991; FRETEY & BLANC, 2000
Equatonal Guinea RIVA, 1994; FRETEY & BLANC, 2000
Gaboon FRETEY & BLANC, 2000

West African Prychadena species are available, nearly nothing is know about the biology of
this common forest frog. Its voice was made known by SCHIOTZ (1964a) and AMIET (1974} In
all Prychadena species where reproduction s known, spawn is deposited as a surface layer in
stagnant waters of vanable size (WAGLR, 1986; RobeL, 2000¢) In Tai National Park (TNP),
Ivory Coast, we were able to wdenufy P ae quiplicata tadpoles m 1999, Those tadpoles have
been collected i forest ponds and raised to metamorphosis to assure species aftihation
However, other details of the frog’s reproductive biology. especiall; g sites and
clutches, remained unknown In 2000 we found P aeqmpluum clutches deposmd lerreslrldl]y
at the edges of dried up forest ponds.

MATERIALS AND METHODS

STUDY ARFA AND FIFLD DATA

The TNP 1s the largest protected area of ram forest in West Africa. Qur mam mvestiga-
tion ared was located 23 km southcast of the small town of Tai and comprises about 30 km’
of primary and secondary rain forest around the Station de Recherche en Ecologie Tropicale
(SRET, 5°50'N. 7°20'W). Between 1991 and 1999, mean annual precipitation at the SRET
was 1,854 mm (sd 249; range 1.424-2,194 mm, R Noé, pers comm ) Most prectpitation
occurred from April to July and from September to November. The first dry period lasted
from December to February, normally a sccond one occurred in August. The mean annual
temperature was about 25°C More detaided descriptions of the TNP are provided by
GuILLAUMET (1967) and Rirzisos et al. (1994).

Data were collected rrregularly in different parts of the forest, and regularly along 10
transects. 600 m 1 length. Six transects have been sct up 1 primary and four m sceondary
forest Data collection and transect conception were described 1 more detail in Roprt
(2000h) and RODEL et al. (in press a).

Source  MNHN, Paris



RODEL, KRATZ & ERNST 3

PRESERVATION AND DESCRIPTIVE METHODS

Frogs were sacrificed mn a chlorbutole solution and preserved in 4 % formaldehyde or
70 % ethanol. Later on all adults were transferred mto ethanol. Larvae of different
stages were preserved 1n 4 % formaldehyde Measurements were taken with a dial calliper
{ + 0.1 mm) or a measuring ocular 1n a dissecting microscope (= 0.1 mm; Zeiss Sterm SV 6).
We measured body length (BL), body width (BW, measured at the plane of the eyes), tail
length (TL), fin height (TF), height of tail axis (TA) and body height (BH). Measures are
given m mean values with standard deviation, Nomenclature of morphological features
follows Van Duk (1966), ALTIG & JounsTON (1989) and ALTiG & McDIarMID (1999). The
labial tooth row formula 15 according to DUBoIs {1995) Staging of tadpoles was according to
Gosner (1960} The tadpole description is a summary of all specimens from Gosner stages
27-38. The description of the coloration 1s based on living tadpoles. Drawings were done with
the ard of a camera tuada. Voucher specimens are deposited in the collection of the
Staatliches Museum fur Naturkunde Stuttgart (SMNS 9774 1-6, 2 males, 4 females, 9775.1-
15, tadpoles; 9776.1-73, tadpoles).

REARING

Tadpoles were reared m plastic aquarna (PT2 Firma Hoch, 25 x 15 cm, 16 cm water
depth), filled with rain water and fed ad libitum with commercial fish food (TetraMin®)
Water was changed every day. As development 1 nature seems to be much faster (see below),
we don’t give any developmental time tables. Species affihation was assured by tadpoles
captured in forest ponds and partly raised to metamorphosis m 1999 (SMNS 9775 1-15).

ResuLTs

TADPOLE DESCRIPTION

Body ovoid in dorsal view (fig. 1b), n lateral v.ew shightly pomted (fig la), body length
.70 + 0.08 {# — 51) tmes body width {measured at the plane of the eyes), body length
0.61 + 005 (= 51} tatt length; eyes laterally, nostrils dorsolaterally, closer to snout tip than
to anteror corner of the eyes, tail straight, if extrapolated, axis of tail passing through eyes,
fin hewght nearly equal to body height (0 80 £ 008, n = 51): dorsal fin onginating anterior to
tal-body junction, dorsal and ventral fin nearly parallel to tail axs, tail tip rounded.
small oral disc anteroventral, bordered by two to three rows of papillae with large rostral
gap. caudal with few larger papillac. many additional papillae grouped i oral angles, jaw
sheaths massive and serrated. upper jaw sheath evenly broad U-shaped, lower jaw sheath
V-shaped. labial tooth row formula of tadpoles, older than stage 28, 12+2/20r 1 2+2/141 |
(fig 2. formulae of all stages are summarized n tab. 2), spiracle siistral. visible dorsally:

Source  MNHN, Parss



4 ALYTES 20 (1-2)

Fig 1 Lateral (a)and dorsal (b) view of & Prychadenu aequiplicata tadpole (stage 33) from Ta National
Park, Ivory Coast. Scale bar: 10 mm.

W %lllmmuwﬂ o ‘v‘ .
”i.m}..m-wmw\\‘ j

Fig. 2. ~ Oral disc of the specimen llustrated in fig. I. Seale bar: 1 mm

Source MNHN, Parts
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Table 2. — Labial tooth row formulac of Piychadena aequiplicata tadpoles, sample size in parentheses.

Stage afier GOSNER (1960).
Stage Labial tooth row formutac Stage Labtal tooth fow formulae
20 Not present (1) 31 12+2/1+1:1 3); 124272 (3)
22 Not present (1) 32 1:242/141:1 (4)
24 VI+1:1(1); 1141714121 (4) 33 124272 (2)
25 VIHEL(6); 1:141/1+1:1 (3) 34 1:242/141:1 (3)
27 L1H2 (1) 124272 (1) 35 1242/1+1:1 (1)
2 114122 (4); L1H/1+E1 (3); 36 1242/141:1 (6)
1:2+2/1+1°1 (3); 1.242/2 (6) 37 1:242/141:1 (7)
29 124222(3) 38 1:242/141:1 (1)

vent opening medially, Further are summarized in

tab. 3.

In life the tadpoles are bicoloured. The anterior part of the bedy 1s dark beige to brown,
the postertor part 1s light brown to yellow. The tail axis becomes lighter towards the tail tip.
The fin is transparent. The venter 1s shghtly lighter than the back.

BioLoGy

In P aequiplicata sexes differ considerably mn size. Mean size in females was 48.3 mm
(range 39-64, # = 8}, n males mean SVL was 39 5 mm (range 36-43, n = 6) Two dissected
females (SMNS 9774.5-6, 58 and 54 mm SVL) bore 457 and 478 ovanan eggs, respectively.
The eggs had a diameter of about one mm, and black and white poles.

Male’s choruses were regularly heard after heavy ramnfall throughout the whole rainy
season. Calling males were always concealed between leaves or roots, several meters apart
from filled or dried up forest ponds. Calling activity was mainly during mght, rarely during
day Adults were registered in swampy arcas, as well as n relatively dry parts of the forest
without open water. Compared to other leaf-litter frogs, P aequuplicata was not very aban-
dant. We found 0 15 P aequiplicata per transect hour i primary forest (289 h) During 93
transect hours m secondary forest we found only one P aequiplicata. Tadpoles were conti-
nuously enceuntered throughout the ramy season We found them only 1n stagnant forese
ponds within primary rain forest Juveniles were registered between end of June and begin-
ning of November. They measured 148 = 28 mm SVL (1{-20 mm. n = 31).

At2pm on September 8", we heard « large chorus at a diy pond after rainfall (site 1)
While approaching the spot, about 50 P aequaplicata jumped away (J. Fahr. pers. comm }, On
September 13", we discovered more than 2000 eggs at this site The cggs were deposited on the
ground between the stalks of herbs. The eggs were congregated on two areas, measuring
1 5m* and 2m’, respectively On September 18, we found similar spawning sites at four other

Source  MNHN, Paris
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Table 3. ~ Pty tadpole (mean # standard deviation). Only tadpoles for
which all measurements were available were taken into consideration. For abbreviations see
Matenals and methods. Stage after GOSNER (1960)

Stage| » BL BH BW TL TF TA |BL4TL |BL/BW | BL/TL | BR/TF
20 | 1| 26 13 13 36 14 05 62 20 0.7 09
22 | 2 [26201)12201| 1320 |36202{1.4201| 0520 {61203 [20201| 0720 | 0920
24 |5 [34203)15£02)20+03| 56x1 [18403)|08+0390%13{1.7401[06201|09+02
25 [ 9|32402)35402]19402(52404]1.7403[08204{84206|17401| 06+0 (09201
27 |2 |43206]19£03)27205|50230123203[10%0.1[93228]16401|14413| 0820
28 [16[50409)21+03|31406|80212]28206|11£0.1{130£20/1.7201|06201[08<0.1

65202|30+02[4002}103203137402|13+0.1 [169203] 16+0 | 0640 |08=01
8841037407 |53207[149220{49408 | 19403 [237+20/ 16201 0620 |08201
8940837401 [532021143208/4703[20+0.1{232+16(1.7201( 0640 | 080
9240139401 |55£01)157+06] 4740 [2.1401[248+05| 1720 | 0640 | 0820
92+05[38403|57203[147£09{47£07]21201(23.9207] 1640 {06£0.1 [08201
93 41 54 150 49 29 243 17 0.6 08
99+04[40203 58404 (1671|5104 |22402 (26621517401 0620 {08£01
101205[43£0.3 62503 [172+17(49205)22402(272+21[16+01| 0620 109+01
11.0 49 63 170 52 22 280 17 06 09

@
-
"]

forest ponds. These sites comprised several hundreds to thousand eggs, spread between leaf
Titter, restricted to a few square meters at the very border of the ponds. All five ponds were
dried up at that ume. Egg size was between 3.5 and 6 mm. At all but one site, all eggs were of
the same stage. Four of the five ponds remamed water filled only 1n the high rainy season
between August and November (Rodel, unpubl.). All spawning sites were located such that
eggs only came i contact to open water after the ponds reached their maximum possible
water capacity.

We assume that the eggs {(4-5 mm) we discovered at site 1 were deposited on or shortly
after September 8" On September 16™, we flooded 100 eggs of these eggs with water. At
that tme the ongmal pond was also water-filled. Within 5 min, 95 tadpoles, stage 25,
hatched. None of these tadpoles possessed external gills, but all still had large yolk sacks.
However, they immediately started feeding on the provided fish food The remaining five
tadpoles were still alive but apparently not able to hatch We regularly preserved tadpoles
of this series (SMNS 9776 1-73) On September 25™, the tadpoles reached stages 37-38 and
had a body length of 10-11 mm. At that tme, P aequiplicata tadpoles in the forest pond had
nearly twice the size of the ad hbitum fed captive ones, and were about to metamorphose In
nature, time from hatching to metamorphosis seemed to last about two weeks. We kept
another 106 eggs of the same site until September 23™ Development of these eggs continued
until stage 28 (fig 3) The diameter of the eggs nct d shightly during devel (tab. 4)
After flooding the 106 epgs with water. 38 larvae {stage 28) hatched wathin 40 minutes. After
90 minutes, only six tadpoles remained within the jelly capsules, obviously not able to hatch
Hatching success therewith equalled those eggs that were flooded a weck before. Presuming
that these eggs were deposited the 87 or shortly after that date, they survived within eggs for
two weeks,

Source  MNHN, Parts



RODEL, KRATZ & ERNST 7

F.g 3 Lateral (a), ventral (b) and dorsal (c) view of egg stages of Prichadena weguiplicata, a) and (b)
show indrviduals of stage 23, (c) figures a stage 25 tadpolc. Scale bar- 1 mm

Source  MNHN, Paris
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Table 4. - Stage of pre-hatching Ptychadena licata and respective egg sizes.
Stage » Egg diameter Stage n Egg diameter
20 2 447 24 2 48
21 8 4251 25 2 5557
2 3 4451 27 2 5
23 2 553

On September 18", we collected much smaller eggs (3 S mm) from a second site, We
flooded 28 of these a day later After 8 hours, only three tadpoles had hatched, all with
external gitls and large yolk sacks. After 24 hours, 13 tadpoles remaimed n the eggs, still alive.
During the next 8 hours only four others managed to hatch.

‘We were able to monitor eggs at one site i the forest for one week. During that time it
seemed that almost none of the eggs had disappeared, despite the fact that numerous ants,
meluding driver ants (Dorylus sp.), were regularly encountered at that spot. We never detected
any P. aequiphcata eggs that were covered with fungi.

Discussion

With the exception of its habitat preferences (e.g., AMIFT, 1975; LARGEN & DOWSETT-
Lemalre, [991), 1ts voice (SCHIOTZ, 1964b; AmieT, 1974) and the size dunorphism 1n male and
female P, wequiplicata (PERRET, 1966), nearly nothing was known about the biology of this
widespread West and Central African forest frog. Prvchadena aequiphcata tadpoles differ
from other West African Prychadena larvae by their bicoloured body, anterior part darker
than posterior one. Other species have a more or less uniform beige or brown body (LaMOTTE
& Zueer-Yoartr, 1953, Guisk & LAMOTIE, 1958; LAMOTTE et al., 1958, 1959, LamMoTTE &
PirRiT, 1961; RopeL, 2000¢) Another distinctive feature was the presence of three labial
tooth rows in the upper lip i tadpoles more advanced than stage 28 Ounly a few mdniduals of
P ovvilnnchus and P onascareniensis tadpoles are also known to possess three tooth rows i
the upper lip (tab. 5)

While the free-swimmung tadpoles fit the general characterisation of tadpoles of that
genus (ALTIG & McDiarmip, 1999), bemg exotroph, lentic and benthie, clutch deposition
clearly does not All other known Prichade na species deposit their eggs in a single layer as a
surface film (Wactr, 1986, RobeL, 2000a) P aequiphcata deposit its eggs on the forest floor
at the border of dried up forest ponds. These eggs are larger than other Phychadena eggs
{compare with Rovtt, 20004) Consequently, P aeqiiplicata females seem to produce smaller
clutches (tab. 6).

Our experiments showed that P aequplicata 1s very varmable i respect 10 hatching time,
lasting from a few days to more than two weeks. This strategy 1s very simular to that of a

Source  MNHN, Parts
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Table 5. — Labial tooth row formulac (LTRF) of Piychadena tadpoles.

LIRF Ptychadena specics (source)

V1411 | schubotzi (RODEL, 2000a)
12 schubotzt (RODEL, 2000a); bibroni (GUIBE & LAMOTTE, 1958; LAMOTTE & PERRET, 1961);
submascareniensis (LAMOTTE et al, 1958); trinodis (LAMOTTE et al, 1958); fournieri
{LAMOTTE et al , 1958; RODEL, 20004)
1242 |schubotzi (RODEL, 2000a)
1:1#1/1 | bsbroni (RODEL, 2000a); submascareniensis (LAMOTTE et al., 1958)
114172 jpumilio (LAMOTTE et al, 1959); longirostris (RODEL, 2000a); oxyrhynchus (GUIBE &
LAMOTTE, 1958; WAGER, 1986, LAMBIRIS, 1988; RODEL, 2000a); trinodes (LAMOTTE et al.,
1958; RODEL, 2000a), mascareniensis (PERRET, 1966)
22 oxyrhynchus (LAMBIRIS, 1988, 1989)
1:1+41/3 |oxyrhynchus (LAMOTTE & ZUBER-VOGELL, 1953)
1:2+42/2 |oxyrhynchus (GUIBE & LAMOTTE, 1958); mascarentensis (PERRET, 1966)

‘Table 6. — Egg mumbers of West African Ptychadena spocios.

Species Egg numbers Source
P. aequiplicata 457-478 | This paper
P. bibroni 800-1500 RODEL, 2000a
P. bibroni 1333+ 643 [BARBAULT & TREFAUT RODRIGUEZ, 1978; BARBAULT, 1984
P. schubotzi 500-1000  |RODEL, 2000a
P. schubotzi 2011851 |BARBAULT, 1984
P. oxyrhynchus 3476+ 1542 | BARBAULT & TREFAUT RODRIGUEZ, 1978, BARBAULT, 1984
P. mascarentensis 1079 BARBAULT, 1984

savanndh frog, Hennsus marmoratus, who has to cope with rather unpredictable environmen-
tal conditions (Ropew et al.. 1995, KaMINsKy et al., 1999). Forest ponds m TNP dry up
surprisingly often, even during the rainy season (Rodel, unpubl. data) This ligh desiccation
sk is due to the sandy soil in most parts of the forest. A variable ttme untl hatching,
combination with the selection of spawning sites that assure that eggs or tadpoles come only
into contact with water after ponds have y filled, pi bly offers tadpol
time to fiush metamorphosis. When de\clopment contmues v.lthm the eggs. !ddpo]es mdy
additionally profit in competition with other tadpoles by their head start and towards smaller
predators by their increased size (compare with RobeL, 1998)

According to STEWART {1967), another larger African rand. Rana fuscrata fuctlebor,
deposits 1ts eggs terrestrially Single eggs or small groups are attached underneath overhang-

Source  MNHN, Parts
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ing mats of sedges, other dense vegetation or on moist earth about 2 5 cm above water.
Hatched tadpoles drop into water. A large number of West African forest frogs also deposit
their eggs outside of waler, e.g various Hyperolus sp., all Afrixalus sp., Chiromantis rufescens
and all Leptopelis sp. (ScHio12, 1999; own data), In Hyperalus, Afrixalus and Chiromantis,
tadpoles are often washed into the ponds even after small ramns that might not provide
sufficient water to assure metamorphosts. Depositing clutches terrestrially at the border of
potential ponds might minimize the risk of hatching too early. However, at these sites
predation risk might be higher than in arboreal clutches that are often protected by plant parts
(Afrixalus) or foam (Chiromantis; but compare with RODFL et al,, 1n press b). In contrast to
this assumption we never observed that P, aequplicata eggs were eaten, even when driver ants
were present, nor did we ever observe eggs covered with fungi 1t might therefore be interesting
to assay the egg capsules with respect to their chemical components,
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